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Abstract
·AIM:Toevaluatethevisualfunctionevolutionofretinal
pigmentepithelial (RPE)tearsinpatientswithage-
relatedmaculardegeneration(AMD)accordingtotypeof
occurrence[spontaneousorsecondarytoanti-vascular
endothelialgrowthfactor (anti-VEGF)injection]andthe
topographiclocationofthetearafteratwo-yearfollow-
upperiod.
·METHODS:Atotalof15eyesof14patientswithRPE
tearsinexudativeAMDwereanalyzedretrospectivelyat
theUniversityEyeClinicofTrieste.Inclusioncriteria
were:patientageof50orolderwithAMDandRPEtears
both spontaneous occurring or post anti-VEGF
treatment.Screeningincluded:carefulmedicalhistory,
complete ophthalmological examination, fluorescein
angiography(FA),indocyaninegreenangiography(ICG),
autofluorescence and infrared imaging and optical
coherencetomography (OCT).Patientswereevaluated
everymonthforvisualacuity (VA),fundusexamination
andOCT.Otherdatareportedwere:presenceofPED,
numberofinjectionsbeforethetear,locationofthe
lesion.
·RESULTS:Meanfollow-upwas24wk(SD依4wk).Atotal
of15eyeswerestudiedforRPEtear.In6cases (40%),
theRPEtearsoccurredwithintwoyearsofanti-VEGF
injectionstheothersoccurredspontaneously.In13
cases(86.6%),theRPEtearwasassociatedwithpigment
epithelialdetachment(PED).In7cases(46.6%),theRPE
tearoccurredinthecentralareaoftheretinaand
involvedthefovea.Twolesionswerefoundinthe
parafovealregion,sixintheextra-maculararea.Inall
casesvisualacuitydecreasedattheendofthefollow-up
period ( <0.01)independentlyofthetypeorthe
topographicallocationofthelesion.
·CONCLUSION:RPEtearoccursinexudativeAMDasa
spontaneouscomplicationorinrelationtoanti-VEGF
injections. Visual acuity decreased significantly and
graduallyinthefollow-upperiodinallcases.No
correlationwasfoundbetweenvisuallossandthetype
ofonsetorthetopographiclocationofthetears.
· KEYWORDS: retinalpigmentepithelial; age-related
maculardegeneration;tears;visualacuity;anti-vascular
endothelialgrowthfactortreatment
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INTRODUCTION
R
etinalpigmentepithelial(RPE)tearsisaserious
complicationthatmayoccurinpatientswith
age-related-maculardisease (AMD)
[1-3].Hoskinwasthefirst
todescribetheselesionsinassociationwithpigment
epithelialdetachment(PED)inexudativeAMD
[1].TheRPE
tearmayhappenspontaneouslyorasaresultofretinal
treatmentssuchaslaserphotocoagulation,photodynamic
therapyorintravitrealinjectionsofprimaryanti-vascular-
endothelial-growth-factor(anti-VEGF)agents
[2-4].
Thedistinctiveappearanceonfluoresceinangiographyisa
well-demarcatedhyperfluorescentwindowdefectofbare
choroidimmediatelyadjacenttomarkedhypofluorescence
duetoincreasedblockageintheareawiththecontractRPE
[5,6].
Inthemajorityofthecases,patientsreportsuddenorgradual
andseverevisualloss.Thesymptomsarerelatedtothe
locationofthetear
[7,8].InthecaseofextrafovealRPEtears,
visualacuity(VA)remainsgenerallystableafteronset.
However,aftermorethantwoyears,patientsoftensuffer
visionlosswithVAof20/200orless.Thispoorprognosisis
duetoprogressivescatteringofthefibrovasculartissue
[9,10]
.
Inthisstudy,theevolutionofvisualfunctionoveratwo-year
follow-upperiodwasconsideredaccordingtotypeof
occurrence(spontaneousorsecondarytoanti-VEGFinjection)
andthetopographiclocationofthetear.
681SUBJECTSANDMETHODS
Theauthorsconductedaretrospectivestudyofaseriesof
casesforatotalof15eyesoffourteenpatientswithRPE
tearsasacomplicationofexudativeAMD.AllcasesofRPE
tearsovera4yperiod(fromMarch2008toDecember2012)
attheUniversityEyeClinicofTriestewerereviewed.All
participantswerefollowedoverameanof24wk(SD依4wk).
Formaineligibilitycriteria,seeTable1.Neitheradvanced
agenorcomorbidityorpoorbaselinevisualacuitywereused
asanexclusionfactor.Alllesiontypesandsizeswere
eligibleforthestudy.
Atthescreeningvisit,acarefulmedicalhistoryand
completedophthalmicevaluationwithOCT(StratusOCT;
Carl Zeiss Meditec,Dublin,CA,USA),fluorescein
angiography(FA,HeidelbergEngineering,Heidelberg,
Germany)indocyaninegreenangiography(ICG,Heidelberg
Engineering,Heidelberg,Germany),autofluorescenceand
infraredimagingwereperformed.RPEtearsweregraded
fromonetofourbasedonthegreatestlengthinvector
directionofthetearandinvolvementofthefovea,according
toSarrafGradingSystem
[3]:Grade1tearswithdiameter
smallerthan200 滋m,Grade2diameterbetween200 滋mand
onediskdiameter,Grade3diametergreaterthanonedisk
diameter,andGrade4diametergreaterthanonedisk
diameterinvolvedthefovealcenter.
Patientswereevaluatedeverymonthwithvisualacuity,
fundusexaminationandOCTexam.Visualacuity,fundus
examination,OCT,FA,ICG,autofluorescenceandinfrared
imagingwereperformedatthe6
th,12
th and24
th mo.Presence
ofpigmentepithelialdetachment(PED)andactivechoroidal
neovascularization(CNV),thenumberofinjectionsbefore
theappearanceofthetear,thetypeandlocation(Figure1)of
thelesionswererecordedatthebaselinevisit.
Atbaselineseveneyes(46.6%)demonstratedanactive
choroidalneovascularizationwithleakageatFAand
intraretinaledemaattheOCTexamination.Intravitreal
injectionsofbevacizumab0.5mg/0.05mL(Avastin;Genentech,
Inc.,SouthSanFrancisco,CA,USA)wereperformedin
thesecasesduringthefollow-up.Bevacizumabwasinitiated
with3consecutivemonthlyinjections,followedbyretreatment
asneeded(pro-re-nataprotocol,PRN)withmonthly
monitoring.Bevacizumabwaspreparedandplacedina1mL
syringeinsterileconditionsbythehospitalpharmacy.
Injectionswereperformedasanoutpatientprocedureunder
strictasepticconditionsundertopicalanesthesia.Usinga
27Gneedle,0.05mLofbevacizumabwasinjectedintothe
vitreouscavity.Topicalofloxacinafourtimesdailyforseven
dayswasprescribedaftereachinjection.Patientswere
examineddailyfirstandfourthafterinjection.
Patientsreceivedadditionaltreatmentfollowingthe
retreatmentcriteria:lossofvisualacuity,increaseor
permanenceofintraretinaledemaandpermanenceofleakage
atfluoresceinangiography.Atthe9
th moofthefollow-up,
therewerenoactivelesionsinanypatientstreated.
Thestudywasperformedinaccordancewiththetenetsofthe
DeclarationofHelsinki,andinformedconsentwasobtained
fromallsubjects.Statisticalanalysiswasperformedusing
IBM
® SPSS
® AdvancedStatisticssoftwareversion19.0
(formerlyPASW
® AdvancedStatistics).Thelevelof
statisticalsignificancewastakenas1%( <0.01).
Table 1 Inclusion and exclusion criteria for enrollment of patients 
Inclusion criteria  Exclusion criteria 
Age ‡50a  High myopia 
Spontaneous RPE-tear  History of central serous chorioretinopathy (CSC) 
RPE-tear attributable to AMD at fundus examination, OCT,  
FA, ICG, autofluorescence and infrared examination 
Laser and photodynamic treatment 
RPE-tear secondary of anti-VEGF treatment (bevacizumab  
or ranibizumab) within a 2-year period before diagnosis 
Glaucoma surgery 
  Presence of proliferative vitreoretinophaty with primary regmatogenous retinal detachment 
  Presence of RPE-tear in association with trauma, angioid streaks, ocular histoplasmosis 
syndrome (POHS) and PED secondary to idiopathic polypoidal choroidal vasculopathy 
 
Figure1TopographicallocationofRPEtears Extrafoveal(A)
andfoveal(B)location.
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RESULTS
Atotalof15eyesoffourteenpatientswerestudiedforRPE
tear,whichrangedfrom76to83y.Atthemomentof
diagnosisallofthepatientsshowedRPEteardocumentedby
theFA,ICG,OCT,auto-fluorescenceandinfrared
examinations.
In6cases,theRPEtearsoccurredspontaneouslyinexudative
AMD.In9eyes,theRPEtearsoccurredafterprevious
treatmentsofanti-VEGFinjectionswithinaperiodoftwo
yearsbeforediagnosis. Five eyesweretreatedwith
intravitrealinjectionsofranibizumab0.5 mg/0.05mL
(Lucentis,NovartisInternationalAG,Basel,Switzerland)and
4receivedbevacizumab0.5mg/0.05mL(Avastin;Genentech,
Inc.,SouthSanFrancisco,CA,USA)injections.Themeanof
anti-VEGFinjectionsperformedwas4.55依0.3forpatient.No
furthertreatmentswereperformedafterEPRtear.
In13cases,theRPEtearwasassociatedwithpreviously-
documentedPED.AllthePEDwerevascularizedwiththe
presenceofchoroidalneovascularization(CNV)andinthe
93.3%ofthecasesanoccultneovascularizationwasfound.
InallcaseswiththeprecedenceofPED,theRPErip
developedasacrescent-shapedparalleltothetemporaledge
ofthePED.Fiveof6spontaneoustearsoccurredin
associationwithPED.Eightof13casesofRPEripwithPED
occurredafteranti-VEGFtreatment(Table2).
Atbaseline7casesofRPEtearswereassociatedtoanactive
CNV,8notpresentedsignsofneovascularactivityatFAand
intraretinaledemaattheOCTexam.AllactiveCNVcases
weretreatedwithbevacizumabinjections.Foureyesreceived
3monthlyinjections;other3patientsunderwent6injections
within8moafterbaseline.Atthe9
th moofthefollow-up,
therewerenoactivelesionsinanypatientstreated.
MorphologicalaspectsoftheRPEtearsatthebaselineFA
andOCTexaminationwerecollectedanddocumentedwith
theSarrafGradingSystemforRPEtears(Table2)
[3].Nine
caseswerecategorizedasGrade4,while6caseswithfovea
sparingwereclassifiedGrade2and3.
TheRPEtear'slocationwasreportedinTable2.In7cases
(46.6%),theripoccurredinthecentralareaoftheretina
involvingofthefovea.Twolesions(13.4%)wereinthe
parafovealregionand6(40%)intheextra-maculararea.In
thestatisticalanalysis,theparafovealdatawereincludedin
thefovealgroup.
ThebaselinebestcorrectedVA(BCVA)was0.60 依0.26
logMARforallofthepatients.Atthe6,12,18and24moof
follow-upvisualacuitywasrespectively0.72依0.27,0.82依0.23,
0.98依0.28and1.08依0.29logMAR( <0.01,Mann-Whitneytest).
TheBCVAwasalsoconsideredforthetypeofoccurrenceand
thetopographicallocation.Table3reportedtheBCVAtrend
overthe2yoffollow-upconsideringthetotalgroupofRPE
tears,thetypeofoccurrence (spontaneous,afteranti-VEGF
injection)ortheretinallocation(centralandparafoveal
extra-macular).Thefunctionaldecreasewascontinuousand
gradualforthetwoyearsoffollow-up.Therewereno
differencesamongthesubgroupsconsideredonthebasisof
topographicallocationandtypeofoccurrence.
Moreover,nostatisticallydifferenceofvisualfunctionwas
observedinthesubgroupofRPE-tearstreatedforactive
CNVrespecttherestofthegroupattheendofthefollow-up
( =0.21).
Table 2 Characteristics of the RPE tears 
Type of insurgence 
Case  Age  Sex  Eye  PED  VA baseline 
(LogMAR) 
Latest VA 
(LogMAR) 
CNV 
feature  Spontaneous  After anti-VEGF 
treatment 
Location of 
RPE tear 
No. anti-VEGF 
injections before 
diagnosis 
No. anti-VEGF 
injections during 
follow-up
2 
RPE tear 
grade
1
 
1  80  F  RE  Yes  0.5  0.8  100% Occult  X    Foveal  -  -  4 
2  76  M  RE  No  1  1.4  Classic  X    Extrafoveal  -  -  3 
3  82  M  LE  Yes  0.3  1.2  100% Occult    X  Extrafoveal  1  6  3 
4  78  F  RE  Yes  0.8  0.8  100% Occult    X  Foveal  3  6  4 
5  79  F  LE  Yes  0.4  0.8  100% Occult  X    Foveal  -  3  4 
6  81  M  RE  Yes  0.3  1  100% Occult    X  Juxtafoveal  4  3  4 
7  82  F  RE  Yes  0.3  1  100% Occult  X    Juxtafoveal  -  -  4 
8  77  M  RE  Yes  0.5  1.2  100% Occult    X  Extrafoveal  5  6  3 
9  78  F  LE  Yes  0.4  0.6  100% Occult    X  Extrafoveal  3  -  2 
10  83  M  RE  No  0.7  0.8  100% Occult    X  Foveal  6  -  4 
11  76  F  RE  Yes  0.8  1.5  100% Occult    X  Foveal  4  3  4 
12  81  F  LE  Yes  0.8  1.6 
Predominantly 
occult 
X    Foveal  -  -  4 
13  82  F  RE  Yes  0.9  1.4  100% Occult  X    Foveal  -  -  4 
14  78  M  RE  Yes  1  1.2 
Predominantly 
occult 
  X  Extrafoveal  1  -  3 
15  81  F  RE  Yes  0.4  0.9  100% Occult    X  Extrafoveal  2  3  3 
RPE: Retinal pigment epithelium; PED: Pigment epithelial detachment; VA: Best-corrected Snellen visual acuity; CNV: Choroidal neovascularization. 
1Sarraf’s RPE Tear 
Grade
[3]; 
2Anti-VEGF injections during the first 8mo of follow-up: bevacizumab 0.5 mg/0.05 mL following a PRN protocol. 
683DISCUSSION
RPEtearsgenerallyoccurasararecomplicationinpatients
withage-relatedmaculadiseaseeitherasaspontaneous
occurrenceorafteranti-VEGFinjections.Visualprognosisis
poorasdemonstratedinseveralstudieswhichdocumenteda
majordecreaseinvisualacuitytolessthan20/200
[1-5,11,12].The
currentstudyfoundthatvisualacuitydecreasesgraduallyand
significantlyoveralongperiodafterwards.Allpatients
sufferedgraduallossofvisionandthisiscorrelatedtothe
patho-physiologicalevolutionofthelesion
[11,13].RPEtearsare
characterizedbyagradualprocessofatrophyanda
depositionoffibrovasculartissuerecognizedbytheOCT
examination
[9].AllOCTexamsperformedattheendofthe
follow-upperioddemonstratedathinnerretinafibrosisand
atrophyofthesubretinalportioninallpatients (Figure2).
FurtherrecentstudiesconductedwithspectraldomainOCT
demonstratedthatinoldRPEtears(>1y)theretinallayers
wereimpossibletoberecognizedduetotheprogressive
atrophicdegenerationwhereasinrecentRPEtears(<1y),
externallimitingmembrane,photoreceptorinnerandouter
segmentjunction,andnonatrophicouternuclearlayercould
beidentifiedintheretinaontheRPEdenudedarea
[9,14,15].
Anotherpurposeofthisstudywastoevaluatethecorrelation
betweenthevisualfunctionandthetypeofoccurrenceofthe
tears.Variouslongfollow-upperiodstudieshavebeen
published,withconflictingresults
[16-19].Coscas
[2]
reportedastudyof98eyeswithspontaneousRPEtears
documentedaseveredecreaseinvisualacuityoveraperiod
offiveyears.Introini
[16] analyzedvisualoutcomeand
RPEtearincidenceof132eyeswithwet-AMD.Eyestreated
withanti-VEGFtherapyshowedslightmeanvisualacuity
decreaseandanimportantriskofacuteRPEtear
[16].
Moreira
[17] evaluatedthelong-termvisualresultswith
repeatedanti-VEGFtherapynotasdevastatingaspreviously
suggested.Visualacuityandmetamorphopsiaimprovedwith
timeaslongastheneovascularmembraneisinactive.Coco
[18] andLesniak
[19] supportedthesafetyroleof
anti-VEGFtherapyineyeswithspontaneousRPEtear
secondarytoAMD,andtheimportancetostabilizeoreven
improveacuityinsomecases
[20].Inthisstudywealso
consideredasubgroupof7patientsreceivinganti-VEGF
therapyforactivateCNVinpresenceofRPE-tear.The
treatmentswere effectiveinallcases producingan
inactivationoftheCNVwiththeresolutionoftheintraretinal
edemaatOCTexamandleakageatFAatthe9
th moafter
baseline.Nostatisticallydifferencedwasobservedinterms
ofvisualfunctionbetweenthesecasesandtherestofthe
groupattheendofthefollow-up.Thisfindingmightsuggest
aprotectiveeffectoftheanti-VEGFtreatmentwithoutwhich
thevisualfunctioncouldbeworsefortheexpansionofthe
neovascularmembrane.Neverthelessfurtherstudiesand
greaternumbersofcasesareneededtosupportthisfinding.
Inourstudyweconsideredspontaneousinsurgencesaswell
asthoseafteranti-VEGFtreatment.
Weregisteredaspontaneousdecreaseinvisualacuityamong
thetwosubgroupsconsideredforthetypeofoccurrencewith
nostatisticaldifferencesbetweenthem.Nostatistically
significantcorrelationwasalsofoundforvisualacuity
accordingtothetopographicallocationareaofthetears.The
majorityoftears,eveniflocatedintheextra-maculararea,
involvedthemaculaoverthetwoyearsoffollow-up,
reducingvisualacuity.
Figure2DevelopmentoffibrosisofRPEtearsafteroneyear
offollow-up A:CaseofparafovealRPEtearwiththepresenceof
sub-retinalfibrosisinsubfovealarea (right,seethearrow);B:Case
ofextrafovealRPEtearwiththepresenceofsubretinalfibrosisin
subretinalarea(right,seethearrow).
Table 3 BCV for the total group of patients, the type of insurgence and topographical localization of the RPE tears 
Types of RPE  VA baseline   
(LogMAR) 
VA 6mo 
(LogMAR) 
VA 12mo 
(LogMAR) 
VA 18mos 
(LogMAR) 
VA 24mo 
(LogMAR)  P
1 
All patients  0.6  0.72  0.82  0.98  1.08  P<0.01 
Insurgence (P<0.01)             
Spontaneous  0.59  0.71  0.79  0.96  1.08  P<0.01 
After injection anti-VEGF  0.58  0.70  0.82  0.99  1.07  P<0.01 
Localization (P<0.01)             
Extrafoveal  0.61  0.74  0.85  1.00  1.1  P<0.01 
Foveal and Juxtafoveal  0.59  0.71  0.79  0.96  1.08  P<0.01 
VA: Visual acuity; 
1Friedman test. 
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AnincreaseinRPEtearswasobservedinrecentyears
becauseoftheintroductionofanti-VEGFtherapy
[5,8,16,21].This
isprobablyattributabletotherapidcontractionofthe
neovascularmembraneandthetangentialtractionoftheRPE
whenthedrugisinjectedintothevitreouscavity.
SeveralstudiesfocusedonRPEtearsoccurringafter
anti-VEGFintravitrealtherapiesandincludedananalysisof
theadverseoculareventsafterbevacizumaborranibizumab
treatment
[14-16,19].Spandau
[22] studied63patientswho
receivedintravitrealapplicationsofbevacizumab.Duringthe
follow-upperiodoftwomonths,RPEtearsweredetectedin
4patients(6%).Chang
[14,23] foundtheoverallriskfor
RPEtearsafterintravitrealranibizumabinjectiontobe
relativelylow.Atleast17.1%ofeyeswithPEDsmay
developRPEtearsafterintravitrealranibizumabinjectionin
contrasttothe10%incidencereportedinpastliteratureon
untreatedRPEtears
[9].
Gutfleisch
[24] observedRPEtearsin12%-15%of
treated eyesduringanti-VEGFtherapyforpigment
epitheliumdetachmentinexudativeAMD.
Inourworknodifferenceswerefoundbetweenranibizumab
andbevacizumabintermsofincidenceofRPEtears.This
resultisinlinewithseveralstudiespublishedinrecent
years
[1,6,8,14,15].Thestudylimitationsweretheretrospective
analysisandthesmallnumberofcasesevaluated.
Inconclusion,cliniciansshouldpayparticularattentionfor
thiscomplicationespeciallywhenutilizingintravitreal
injectionsfortreatmentofneovascularAMDineyeswith
PED.Relevantfactorforaseriouslynegativevisual
prognosiswasthemorphologicfibrovasculartransformation
oftheRPEtear.BecausethepreciseoriginofRPEtearsis
stillunknown,patientswithPEDareatnotableriskforthis
occurrence.Theseresultsunderscoretheneedforcareful
follow-upofpatientswithAMD,especiallythosereceiving
anti-VEGFtreatments.
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